Abstract electric propulsion is the ship system using propulsion motor to replace performance of main engine. The application of diesel engine as propulsion system have some problems and weaknesses such as diesel engine unability to operate when submersible vessel is operating under sea. To overcome that problems in submersible vessel, alternative solution of ship propulsion is required. DC Motor can be used as this alternative solution. Submersible vessel use electric propulsion system with DC Motor because DC Motor has advantages of easy rotation setting and does not cause noise when submersible vessel is diving. This bachelor thesis will study the application of DC Motor as an electric propulsion system on submersible vessel with length 59,57 m in series and parallel circuit by simulation using MATLAB software. The simulation data obtained are rotation and torque of DC Motor. From these simulation, it can be concluded that parallel circuit rotation is greater than series circuit rotation. It caused the greater speed and lower power in parallel circuit.
El ectric propulsion is the ship system using propulsion motor to replace performance of main engine. In general, special ship uses DC motor for propulsion propeller and merchant ship generally uses AC motor. DC electric motor can be used as a main propulsion and used on ships with high maneuverability, special ships, ships with a large cargo capacity, and ships using nonreversible prime movers. In general, ships use diesel engine as propulsion for propeller. But using diesel engine as propulsion for propeller have some problems and weaknesses such as diesel engine inability to operate when submersible vessel is operating under sea. To overcome that problems in submersible vessel, alternative solution of ship propulsion is required. DC Motor can be used as this alternative solution. Submersible vessel use electric propulsion system with DC Motor.
Electric propulsion system used in ship have four advantages. They are simplification of the propulsion system, silencing of onboard noise, improved fuel efficiency during travel due to the ability to constantly maintain a rotational speed that offers good fuel efficiency in the motors used for producing propulsive electric power and in the case of ships that consume extremely large amounts of power, a reduction in the financial burden of maintenance and repair including life cycle costs, due to the integration of propulsion motors with power generation motors for use in supporting general internal electrical load. Disadvantages include a higher initial cost when compared to propulsion systems Indra Ranu Kusuma, Department of Marine Engineering, Institut Teknologi Sepuluh Nopember, Surabaya 60111, Indonesia, Email : kusuma@its.ac.id Sardono Sarwito, Department of Marine Engineering, Institut Teknologi Sepuluh Nopember, Surabaya 60111, Indonesia, Email : sar_san@its.ac.id Ristita Anggarini Widya Ayu Irawati, Department of Marine Engineering, Institut Teknologi Sepuluh Nopember, Surabaya 60111, Indonesia, Email : ristitaanggariniwai@gmail.com based on internal combustion engines, increased energy conversion loss from fuel to propulsion, and a larger system volume due to the large number of component parts. Electric propulsion systems are often used on ship such as icebreakers or oceanographic research vessels that take advantage of the aforementioned operational benefits, or large passenger cruise ships and others that emphasize cost and silent operation [1] .
II. METHOD
The first step is calculating resistance on submersible vessel. The submersible has length of 59.57 m. To calculate the resistance submersible use the formula [2] : RBH = 0.5ρAV 2 Ct (1) RAPP = 0.5ρAV 2 Ct (2) RT = RBH + RAPP (3) Where, Rt is total resistance, Rbh is bare hull resistance, Rapp is resistance of the appendages, A is reference area of the submersible, V is velocity of the submersible, and Ct is non dimensional drag coefficient. So, total resistance on the submersible is 128.594 kN. After total resistance known, then total required power can be calculated. To calculate the torque needed on submersible use the formula:
(6) Where, EHP (effective horse power) is the product total resistance and the submersible speed, Rt is total resistance, V is speed of the submersible, THP (thrust horse power) is the product of the thrust delivered by power from the propeller and the submersible speed, t is thrust deduction, w is wake fraction, Q is torque, PHP (propulsive horse power) is the power delivered to the ppropulsor and n is rotation. So, the torque required is 129 Nm. This torque will be used as a load for the DC motor when the simulation process is carried out. Figure 1 and 2 is a circuit in a DC motor that will be simulated. Pictures of the circuit is used to create a model reference circuit in MATLAB SIMULINK software then the circuit will be run. 
The results of the calculation as follows: Silent mode operation is an operation used by submersibles when they want to infiltrate enemy territory or to hide from the enemy. Silent operation mode has a speed of 1 knot up to 6 knots. So the series circuit has been simulated to have a speed of 2 until 3 knots, the speed is usually used to hide from enemies. Because with that speed, vibrations produced is small, therefore it is easier to be undetected by the enemy. Parallel circuit has a speed of 5 knots that are usually used to infiltrate enemy territory due to speed of 5 knots that usually can not be detected by enemy. Therefore, the opponent can get into opponent's area and opponent can use it to attack enemy territory. Figure 7 , 8, 9 and 10 are the graph showing the relationship between the speed of the torque in series and parallel circuits when the battery is full. Based on the graph, the torque value is inversely proportional to the value of speed. In series circuit, when the speed of the vessel reached its low point of 2.70475 knots then the value of torque produced is the highest of 129 Nm. Meanwhile, when the maximum speed is 2.70608 knots then the value of torque produced is the lowest 0 Nm. While parallel circuit, when the speed of the ship reached its low point of 5.41369 knots then the value of torque produced is the highest of 129 Nm. Meanwhile, when the maximum speed is 5.41502 knots then the value of torque produced is the lowest 0 Nm. In series circuit with DC-DC converter, when the speed of the vessel reached its low point of 2.45951 knots then the value of torque produced is the highest of 129 Nm. Meanwhile, when the maximum speed is 2.46074 knots then the value of torque produced is the lowest 10 Nm. While parallel circuit with DC-DC conveter, when the speed of the ship reached its low point of 4.92312 knots then the value of torque produced is the highest of 129 Nm. Meanwhile, when the maximum speed is 4.92435 knots then the value of torque produced is the lowest 10 Nm. Thus, the torque is directly proportional to Ia. Vol. 1(2) , Mar. 2017 . 76-87 (pISSN: 2541 -5972, eISSN: 2548 -1479 . 1(2) , Mar. 2017 . 76-87 (pISSN: 2541 -5972, eISSN: 2548 -1479 84 Figure 11 , 12, 13 and 14 are graph showing the relationship between the speed of the rotation in the series and parallel circuits when the battery is full. In a series circuit, when the speed 2.70475 knots, the rotation worth 25.25598 rpm and when the speed 2.70608 knots, the rotation worth 25.26839 rpm. In a parallel circuit, when the speed 5.41502 knots, the rotation worth 50.56353 rpm and when the speed 5.41369 knots, the rotation worth 50.55111 rpm. In a series circuit with DC-DC converter, when the speed 2.45951 knots, the rotation worth 25.96606 rpm and when the speed 2.46074 knots, the rotation 22.97752 rpm. In a parallel circuit with DC-DC converter, when the speed 4.92312 knots, the rotation worth 45.97031 rpm and when the speed 4.92435 knots, the rotation worth 45.98177 rpm. When a ship's speed is maximum speed, the rotation is maximum too. Conversely, if the speed is minimum, the rotation generated is also minimum. Thus, the relationship between speed and the rotation is directly proportional. . 1(2) , Mar. 2017 . 76-87 (pISSN: 2541 -5972, eISSN: 2548 -1479 86 Figure. 18. Graph of rotation versus torque and power in parallel circuit with DC-DC converter Figure 15 , 16, 17 and 18 shows graph of rotation versus torque and power at the series and parallel circuits when the battery is full. In series circuit, when value of torque is 129 Nm, the rotation is 25.25598 rpm and power is 393.16013 kW. In parallel circuit, when value of torque is 129 Nm, the rotation is 50.55111 rpm and power is 786.92975 kW. In series circuit with DC-DC converter, when value of torque is 129 Nm, the rotation is 22.96606 rpm and power is 357.51290 kW. In parallel circuit with DC-DC converter, when value of torque is 129 Nm, the rotation is 45.97031 rpm and power is 715.62042 kW. So, rotation is inversely proportional to the torque and the highest value of rotation require the smallest power. 
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IV. CONCLUSION
From these process simulation and analysis graphs can be concluded that if the speed increases, the torque generated will decrease. So the relationship between the torque is inversely proportional to the speed.
When a ship's speed is maximum speed, the rotation is maximum too. Conversely, if the speed is minimum, the rotation generated is also minimum. Thus, the relationship between speed and the rotation is directly proportional.
The greater value of the torque need smaller the rotation produced by the motor and more power is needed.
Circuits with DC-DC converter have smaller speed and rotation than circuits without DC-DC converter. The series circuit simulated has a speed of 2 until 3 knots and is usually used to hide from opponent. While the parallel circuit has a speed of 5 until 5.4 knots and is usually used to infiltrate opponent's area.
